OBJECTIVE: Information forms are commonly used to inform parents about childhood vaccination . Th is study assessed the knowledge of mothers about pertussis and pertussis vaccine before and after reading a form about diphtheria-pertussis-tetanus (DP'r) vaccine. DESIGN: A test was administered to mothers before and after the first vaccination of their infant. By random allocation. one-half of the mothers received the form (study group) in addition to the routine counselling by a public h ealth nurse given to the others (control group). SETTING: Public health immunization clinics in suburban Vancouver. British Columbia. SUBJECTS: One hundred and fifty-one mothers who were scheduled to bring their infant for the first DP'r immunization were recruited. of whom 145 (96%) completed the study. INTERVENTIONs: A test consisting of20 true/false questions was administered by telephone two weeks before and two weeks after the first OPT vaccination. Additional data about sources of vaccine information, maternal education, mtmber of children and maternal age were obtained. OuTCOME MEASUREs: Mean scores and mean change in scores on test. RESULTs: The mean changes in scores between tests 1 and 2 in study and control groups were +22.2% and +6.9%, respectively, on the disease-related questions (P<0.001) and +14.6% and +10.7%, respectively, on the vaccine-related questions (P=0.16). The fonns were considered to be very useful by the mothers and clearly enabled them to score higher on a test of their knowledge of pertussis and pertussis vaccine. CoNCLUSIONS: Reading a DP'r vaccine forn1 enabled mothers to improve their knowledge of pertussis and pertussis vaccine. 
premiere vaccination oCT. Cent quarante cinq d'en tre elles (97%) major changes have occurred in immunization practice in North America. Before immunizing infants and children, it is now required by law in Ontario under the Health Promotion and Protection Act, and in the United States under the National Childhood Vaccine Injury Act of 1986, that parents be informed of the benefits and risks of childhood vaccines and of the risks of the disease to be prevented by vaccination ( 1 ,2). The most common method of providing the required information to parents is by means of printed information forms, eg, Important Infonnati.onjor Parents produced by !.he United States Public Health Service. The fom1s used routinely in Alberta, and the Getting Your Shots booklet developed by the College of Physicians and Surgeons of Ontario and distributed by the Ontario Ministry of Health, were derived from the American forms (3) . The Canadian Paediatric Society makes available to its members fom1s similar to those used in Ontario. New information forms have been developed in the United States as required under the National Childhood Vaccine Injury Act.
Twenty true/false questions on pertussis and pertussis vaccine
In spite of widespread use of such materials, no report of a study of their effectiveness in teaching parents about the diseases or vaccines was found in a search of Index Medicus for the period 1980 to August 1991 using the headings 'Diphtheria-tetanus-pertussis vaccine', 'Immunization', 'Informed consent', 'Pertussis vaccine', 'Vaccines' and 'Vaccination'. This study was undertaken to learn whether reading such a form before the first vaccination of their infant with diphtheria toxoid-pertussis vaccine-tetanus toxoid (OPT) improved the scores of mothers on a 20-item true/false test of their knowledge of pertussis and pertussis vaccine. infants scheduled to receive their first OPT vaccination at lhe public health units were obtained by the study team. Mothers were sent a letter explaining the study and contacted by a study nurse by telephone to review the purpose of the study, answer questions and obtain verbal informed consent. Two weeks before the scheduled date of vaccination, mothers were telephoned and a test was administered, which contained 10 true/false questions concerning pertussis and 10 concerning pertussis vaccine (Table 1) . Additional questions were asked concerning maternal age, place of birth, number of children, years of schooling and sources of information about vaccines. Half of the mothers were randomly allocated to receive the information fom1 about OPT vaccine (Appendix 1) , which was mailed to them with instructions lo read it before the vaccination visit. All parents were given verbal information about vaccines by the public health nurse at visits to the health units. At the time of this study, printed information forms were not provided at the immunization clinics. Approximately two weeks after vaccination, ie, four weeks after test 1, the same test was administered by telephone to all of the mothers. The information form was based on the form used in Ontario, slightly modified to be applicable to B1itish Columbia.
MATERIALS AND METHODS
The effectiveness of the information form was assessed by comparing the mean scores and the mean changes in scores on each question in tests 1 and 2 of mothers who received the information form (study group) with scores of those who did not (control group). Differences in scores were compared by lhe paired i tesl (Statview SE+ Graphics for the Macintosh). The 10 questions concerning the disease were analyzed separately from the 10 questions about pertussis vaccine. Correlations between scores on test 1 and maternal
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RESULTS
One hundred and fifty-one mothers were recruited into the study: 77 in the study group and 74 in the control group. Six mothers who completed the initial interview and test l did not complete the study: two (both in the study group) were contacted successfully but refused to take test 2 . The other four (one in the control group and three in the study group) could not be reached in spite of more than 10 telephone calls per household and were considered lost to follow-up. Of the 72 mothers in the study group who completed lhe second interview and test, 10 (13.9%) reported that they had not read the information form provided by lhe study. Removing the nonreaders from the study group did not result in any significant change in group scores. Therefore, the results are presented in an intention-totreat form; namely, comparing the results of those who were wilh those who were not sent the fom1.
No significant differences between the study and control groups were found in terms of age, prior participation in vaccine studies, number of children, years of school or country of birth ( Table 2 ). The average participant was 29.0 years old, had 13 years of schooling, two children and was born in Canada. The most commonly identified source of information aboul childhood vaccines was printed material: 83% of mothers reported (5) or other child care guides for information about vaccines. A public health nurse was used as a source of infom1ation by 72% of mothers, which is lo be expected since the study mothers used the local health unit for immunization of lheir children rather than their family doctor (Table 3) . and many had been visited by such a nurse during the first month afler delivering their baby. The family physician, rela-70 lives and friends were used for information by many mothers, but only 20% reported seeing any television shows aboul vaccination. The mean age of the infants at vaccination was 2.3 months. The mean interval between administration of tests 1 and 2 was 4 .4 weeks.
No significant differences in scores on any question in lest 1 were found between the two groups; the combined results are presented in Table 4 . The mean score on lesl1 was 55.8%. The scores were significantly lower on the 10 disease-related questions than on the 10 vaccine questions: 48% versus 64% (P<0.01). Such results suggest a poor level of knowledge aboul pertussis in this sample of well-educated mothers living in suburban Vancouver. The mean number of years of schooling of these mothers (13.3 years) was more than one year higher than the Canadian average (12.2 years) (6). The majority of mothers did not know that pertussis is a bacterial infection characterized by prolonged cough, oflen associated with vomiting and weight Joss. Mosl mothers did not know that pertussis can cause brain damage and very few knew that antibiotics are ineffective in treating the disease or that immunity after disease is long lasting. Most mothers were familiar with the common reactions to OPT vaccine, but more than a tl1ird thought that only one dose of vaccine was required, three-quarters that vaccine provided lifelong protection and 85% that OPT contains live germs.
Multiple regression analysis indicated that mothers with two or more children scored significantly higher on test 1 than did those with only one child on both the disease-related (partial F=8.655, P=0.0038) and vaccine-related questions (partial F=8.844, P=0.0035). bul maternal age, years of schooling, or use of printed or other sources of information about vaccines had no significant correlation with the scores. The mean scores on test 1 of mothers with only one child and of those with two or more children were 39.1% versus 51.6% on the 10 disease-related questions, respectively, and 56.3% versus 67.1% on the 10 vaccine-related questions.
Mothers in the study group showed significantly greater improvement in their scores on disease-related questions on tesl 2 than did those in the control group (Table 5) .
The total mean score on the 10 disease-related questions increased by 22.2% in the study group, compared with 6.9% in the control group (P<O.OOOl). Mothers in the study group scored better particularly on questions related lo disease severity and contagiousness. The mean changes in score were higher in lhe study group than in the control group on all 10 questions (sign tesl, P<0.05).
The information form had less effect on improving the scores on the 10 vaccine-related questions, primarily because the scores were higher lo begin with. The study group increased the total score by 14.6% com-OPT vaccine information form TABLE 5 Change in scores between test 1 and test 2, taken four weeks apart Question (see Table 1 for full text) pared with 10.7% for the control group (P=0.16). The only statistically significant differences were on the questions on vaccine composition (P=0.032) and on the duration of vaccine-related immunity (P=0.022). However, the study group showed more improvement on seven of the 10 vaccine-related questions (sign test., 0.05>P<0.1).
There was a correlation between the scores on test 1 and the percentage increase in score between tests 1 and 2, which may explain the lack of a statistically significant improvement in the set of vaccine-related questions. On questions on which mothers had high scores (70% or higher) in test 1, the increases in test 2 were 5% in the control grou p and 9% in the study group (P<0.2). Thus, it was difficult to detect a significant change in questions to which most mothers already knew the correct answer. On questions in which the initial scores were less than 70% , the increases between the two tests were 15% in the control group and 35% in the study group (P50 .01). All of the questions with high initial scores were vaccine-related questions (six in the control and five in the study group). Failure to detect a significant increase in scores in vaccine-related questions may have occurred because the mothers scored very high (70% or higher) on five to six of these questions. and the sample size was too small to exclude a type II error. Of 62 mothers who stated that they had read the form, 97% reported it to be useful in answering their questions about pertussis and the vaccine, and helped them in deciding about vaccination of their child. This high a level of acceptance for an information form is noteworthy and suggests that the mothers were very interested in learning more about the vaccines their infants were to receive.
DISCUSSION
The results of this study indicate that this sample of well-educated mothers knew relatively little about pertussis and had some major gaps in their knowledge about pertussis vaccine. As the parents received the form seven to 10 days before the immunization visit, they had more time to seek answers to questions raised by reading it. Thus, any improvements in test scores may have been larger than in the situation in which the parent is given the information form at the first immunization visit. However, where such forms are used by primary care physicians and immunization clinics, they are frequently given to parents shortly after delivery of a baby or at the first well-child checkup at two to six weeks of age. The fact that mothers with two or more children scored significantly higher than mothers with one child suggests that prior involvement with the process of vaccination in the public health clinic was an important learning experience. Th e lack of correlation between use of books and magazines on child-rearing and scores on test 1 suggests that such sources of information do not provide adequate coverage of vaccine-preventable infections or of vaccination.
The results of this stu dy h ave imp lications fo r those involved in writing vaccine information forms fo r parents, as well as the authors of books fo r parents on child-rearing. If such forms are to be usefu l in helping parents make informed decisions concerning vaccination of their children, then the knowledge base of parents must be assessed in order to know what facts to include in the forms. The issue of what parents need to know to make informed decisions about vaccination must be addressed. The major concerns expressed by parents relate to vaccine safety, with vaccine efficacy and disease severity being less important (7) . However, it is not yet clear how best to inform parents about risks. A recent study by Freeman and Bass (8) found that 61 % of mothers preferred risk statements about a hypothetical new vaccine to be eArpressed in numerical language, while 73% of physicians predicted that their patients would prefer non-numeric language.
The objectives of such forms should be to provide parents with basic knowledge about the diseases and vaccines in question. Parents should have an understanding of the cause, frequency and course of each disease, the frequency and severity of complications, and the availability and effectiveness of treatment. They should also have knowledge of how vaccines work and are administered , the schedule of vaccination, effectiveness of vaccines in preventing disease , and frequency and severity of adverse events associated with vaccination. This study addressed only a very limited, homogeneous sample of Canadian-born parents residing in suburban Vancouver, and its results cannot be generalized to parents of different cultu ral, ethnic or educat.ional status. Moreover, on ly on e disease , pertussis, and one vaccine, DPT, were studied. The results do suggest that a one-page information form can provide sufficient information to result in learning of facts about pertussis and pertussis vaccine, as measured by significant improvement in scores on a simple true/false set of 20 questions. The major unanswered questions facing the designers of information forms were not addressed by this type of study, namely: how much information is required to enable a parent to make an informed decis ion about vaccination; when such information should be given to parents; what the best methods of providing the information are; how to tailor the messages for groups of parents of differing cultural, ethnic and/or educational backgrounds; and how to monitor the effectiveness of such educational efforts.
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APPENDIX 1 INFORMATION FORM FOR PARENTS*
Vaccines (or baby s h ots) are the best way to keep from getting many severe infection s. Th e Canadian Paediatric Society and the National Advisory Committee on Immunization strongly recom mend rou tine immun izat.ion of all children.
DPT vaccine protects children and adults against diphtheria (D), pertussis (P, also known as wh ooping cough) and tetanus (T). OPT vaccine is given as a number of injections to infants and young children. Children should get three injections in the first year and a fourth injection when they are 18 months old. A fifth injection or booster is given before they enter school at four to six years of age. Additional boosters are given every 10 years for diphtheria and tetanus in older children and adults. Pertussis vaccine is not given after the seventh birthday.
OPT vaccine may have some side effects. The risk of getting the side effects is much less than the risk of the diseases prevented by the vaccine. This information sheet outlines the reasons for getting the OPT vaccine. It also lists the important side effects of the vaccine that sometimes occur. If you have any questions or concerns, please talk to the public health n u rse or your doctor.
WHY IS OPT VACCINE IMPORTANT?
OPT vaccine is important because it is the best way to prevent diphtheria, pertussis and tetanus. It is a threein-one vaccine that contains vaccines against d iphtheria, pertussis and tetanus. Each of these vaccines is also available separately if needed. Here is some information about these diseases.
Diphtheria: Diphtheria is a very severe disease. One in 10 people who get it dies. Diphtheria can cause an infection in the nose and throat which b locks breathing. It can also be complicated by heart failure and nerve damage. Sometimes diphtheria causes skin or ear infections. Diphtheria is rare in Canada today because almost all children are vaccinated. It is common in other parts of the world where the vaccine is not used. Diphtheria vaccine (also called diphtheria toxoid) protects most people who are vaccinated. After a series of injections in childhood, boosters are required every 10 years to stay protected. than one year old. Over 2000 cases occur every year in Canada.
Pertussis (whooping cough) :
Three doses of pertussis vaccine prevent pertussis in eight out of 10 children. Sometimes children who have gotten the vaccine still get whooping cough. When this h appens, the illness is usually mild and complications are rare.
For many years, there has been controversy about whether the pertussis vaccine causes brain damage. The question has been studied closely for about 20 years. Leading experts have reviewed these stud ies and found that there is no evidence that the pertussis vaccine causes brain damage.
Protection against pertussis wears off in later childhood so that teenagers and adults can get pertussis even if they were fully vaccinated. The disease is much milder in older children and adults than in infants, and complications are rare.
Tetanus:
Tetanus is also called lockjaw. Although the germs that cause tetanu s are very common in soil and dust everywhere, the disease is very rare in Canada because almost everyone has been vaccinated. It is very common in parts of the world where the vaccine is not used. Tetanus is a disease people get after injuries or cuts. Tetanus kills six out of every 10 people who get it. Some people who get tetanus had such minor cuts or wounds that they did not see a doctor. Tetanu s vaccine (also called tetanus toxoid) protects almost everyone who gets at least three injections. Regular booster injections are necessary every 10 years after childhood to stay protected. The vaccine is not needed after every cut or injury if regular boosters have been given.
WHAT ARE THE SIDE EFFECTS OF OPT VACCINE?
About half of the children who get OPT vaccine have minor side effects. These s ide effects include:
• Redness, swelling and pain where the injection was given. Sometimes a lump stays at the injection s ite for a few weeks.
• Fever of less than 40°C ( 104 °F).
• Fussiness, irritability, crying, loss of appetite or vomiting.
Fever and other minor reactions can be reduced by giving the child acetaminophen (Tempra. Tylenol, Panadol, etc) in the doctor's office when the needle is given and repeated twice more at four-hour intervals. Ask your doctor or the public health nurse about this. More severe reactions are rare. They occur within two to three days after getting the vaccine. Severe side effects include:
• Very high fever, over 40.5°C (over l05°F) (once in 330 injections).
• Cryin g or screan1ing for more than 3 h (once in 100 injections).
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• Convulsions (once in 1800 inj ections) .
• Collapse in which the child is very pale and quiet and does not respond normally (once in 1800 inj ections) .
• Allergic reactions such as hives, wheezing, difficulty breathing, swelling of the face or mouth (extrem ely rare).
The benefits of the OPT vaccine are much greater than the risk of the s ide effects. Almost everyone who gets the vaccine is protected from diphtheria, tetanus and pertussis.
WHEN SHOULD I CALL MY DOCTOR OR PUBLIC HEALTH NURSE?
It is wise to keep a close watch on anyone after they have had a vaccine. Although severe reactions are rare, call your doctor right away if you notice any of the following within three days of the vaccination:
• Convulsions;
• A very high fever (over 40°C or 104°F);
• Crying for more than 3 h;
• Unusual behaviour;
• Very pale colour and very s leepy;
• Allergic reactions such as hives, wheezing, difficulty breathing, swelling of the face or mouth: • Any other serious abnormality.
WHO SHOULD NOT HAVE THE OPT VACCINE?
Some children s hould not h ave the OPT vaccine. Who?
• Anyone who has had a severe reaction to the OPT vaccine before.
• Anyone who has a fever or infection worse than a cold.
• Anyone who is allergic to antibiotics called neomycin or streptomycin. If you think your child is in one of these groups, speak to your doctor or public health nurse.
QUESTIONS
If you have any questions about the OPT vaccine, check with your family doctor, the local health department or the public health nurse.
